4 



1/21 




+ 



TILT 

S- 

" A X-DIRECTION 

/l\ 

Y-DIRECTION 




FIG. 3 



OPTICAL 
DETECTION 
UNIT 



Jao 



INPUT 

1/F 



ROM 



OUTPUT 
l/F 

7 



PRINT HEAD 



C 

PRINT HEAD 



M 

PRINT HEAD 



Y 

PRINT HEAD 



~18K 
18Y 



DRIVER 



CARRIAGE 
SCANNING 
MOTOR 



PAPER 
FEEDING 
MOTOR 



4/21 



f IMAGE DISPLACEMENT \ 
I DETECTION J 

[pTUT CORRECTION (K COLOR) | \ 



~sioo 



X-D1RECTION COLOR "TU -S102 
REGIS TRATION CORRECTION || 

-S104- 



TILT CORRECTION "jl^-S 
fH REFERENCE TO K COLOR ) \ 



"X-DIRECTION RECIPROCAL 
PRINTING CORRECTION 
WITH REFERENCE TO K COLOR 
ON OUTWARD WAY 



Y-DIRECTION COLOR 
REGISTRATION CORRECTION 
WITH REFERENCE TO K COLOR 



J- 



5/21 



C 



FIG. 6A 

~K COLOR TILT CORRECTION 



D 



T 



Parallel bars are grouped into blocks 

f N X-D1RECTK)N EACH OF WHICH INCLUDES 
CERTAIN PREDETERMINED NUMBER OF BARS 
A^D 4 DOT TILT PARALLEL BARS ARE PRINTED 
IN BLOCK BY USE OF UPSTREAM NOZZLE 



-S120 



MOVE PAPER IN V-DIRECTION 



4-DOT TILT PARALLEL BARS ARE PRINTED 
IN BLOCK BY USE OF DOWNSTREAM NOZZLE 
BETWEEN PARALLEL BARS PRINTED 
BY USE OF UPSTREAM NOZZLE AS IN 
PARALLEL BARS OF UPSTREAM NOZZLE 



IT- 



DENSITY DETECTION BY MEANS OF 
OPTICAL DETECTION UNIT 



DETECT BLOCK HAVING HIGHEST DENSITY 
AND SET TEMPORARY TILT MAGNITUDE 



PARALLEL BARS ARE GROUPED INTO BLOCKS 

IN X-DIRECTION EACH OF WHICH INCLUDES 
CERTAIN PREDETERMINED NUMBER OF BARS 
AND VDOT TILT PARALLEL BARS ARE PRINTED 
IN BLOCK BY USE OF UPSTREAM NOZZLE 
SO THAT TEMPORARY SET TILT MAGNITUDE 
IS REGARDED AS MEDIAN 



-S124 



-S126 



-S128 



-S13Q 



6/21 



FIG. 6B 



® 

~move paper in y- direction _ 



^TnoT TILT PARALLEL BARS ARE PRlNTHD 

m mSock by use of downstream SIDE 

NO^LE BETWEEN PARALLEL BARS PRINTED 
BY USE OF UPSTREAM NOZZLE AS IN 
PARALLCI BARS OF UPSTREAM NOZZLE 
SO^T TEMPORARY SET TILT MAGNITUDE 
IS REGARDED AS MEDIAN 



DETECT DENSITY BY MEANS OF 
OPTICAL DETECTION UNIT 



IE 



CORRECT TILT BY DETECTING BLOCK 
HAVING HIGHEST DENSITY AND SUBSEQUENTLY 
BY SETTING K COLOR TILT MAGNITUDE 



-S134 



-S136 



-31 38 



8/21 



BS HSBlBid tlHg^Wo 
FIR BBBHBH BuutStsB 
111131100 11IIIIB00 

""""" X ^ X X x 

R ^ Q s > os>- 9 o ^ ^ > 

is ipi allll 



S£0 x So 



9/21 




BBBBBBBBBBBBBB 
BBBBBBBBBBBBBB 



BBBBBBBBBBBBBI 



B8BBBBBBBBBBBQ 



2^S=jOPi2£ig3a L. 

lillllll Isllls 



10/21 



FIG. 9 A 



X-D1RECTION CORRECTION 



TILT-CORRECTED K COLOR PARALLEL BARS 
TILT C0 ^^ upE d INTO BLOCKS 
EACH OF WHICH INCLUDES CERTAIN 
^DETERMINED NUMBER OF BARS, 
VlngiTOL BLOCKS ARE PRINTED 



IT 



-S150 



"PARALLEL BARS ARE PRINTED WITH I 
4-DO^OlSPLACEMENT ^9p^Y^^?pg 1 
BETWEEN K COLOR PARALLEL BAHa 
BGCOLOR PRINTING REPEATEDLY 
BY USE OF PART OF NOZZLES 
THAT ARE ARRANGED IN FORM OF NOZZLE 
STRING LENGTH THAT IS NOT 'NFLU|NCED 
BY TH TING OF COLOR NOZZLE 



"DENSITY DETECTION BY MEANS OF 
OPTICAL DETECTION UNIT 



"DETECT BLOCK HAVING HIGHEST DENSITY 
AND SET TEMPORARY REGISTRATION 
DISPLACEMENT MAGNITUDE 



-S154 



-S156 



— — ~T ■ 

"^TEMPORAL SETTING OF REGISTRATION Wsi58 
MAGNITUDE OF RESPECTIVE COLORS ) 
COMPLETED? / 



YES 



11/21 



FIG, 9B 



"VcoLORPARAULEL BARS ARE GROUPED 
mo BLOCKS EACH OF WHICH INCLUDES 
CERTAIN PREDETERMINED NUMBER OF 
^IcAMnPl URAL BLOCKS ARE PRINTED 



- PARALLEL BARS ARE PRINTED WITH 
1 .DOT DISPLACEMENT FOR EVERY BLOCK 
BETWEEN K COLOR PARALLEL BARS . 
BY COLOR PRINTING REPEATEDLY 
BY USE OF PART OF NOZZLES 
THAT ARE ARRANGED IN FORM OF NOZZLE 
STRING LENGTH THAT IS NOT INFLUENCED 

BY TILTING OF COLOR NOZZLE SO THAT 
TEMPORARY REGISTRATION DISPLACEMENT 

!S REGARDED A S MEDIAN , 

— 



DETECT DENSITY BY MEANS OF 
OPTICAL DETECTION UNIT 



DETECT BLOCK HAVING HIGHEST DENSITY 
AND SET REGISTRATION DISPLACEMENT TO 
THEREBY CORRECT COLOR REGISTRATION 



IS REGISTRATION DISPLACEMENT 
CORRECTION OF RESPECTIVE COI ORS 
COMPLETED? 



+ 



13/21 



FIG. U 



sltpil 



"ToLOR PARALLEL BARS ARE PRINTED 
wSVdOT TILT FOB EVERY BLOCK 
BETWEEN ~ COJ m PAHALLEL BAPS 



"DETECT DENSITY BY MEANS OF 
nETECTION UNIT 



-55180 



-S182 



-S184 



~ ncrcrt Rl QCK HAVING HIGHEST DENSITY 



rrTi 

IN 

L_! 



Vni or PARALLEL BARS ARE PRINTED 
1-DOTTILT FOR EVERY BLOCK 
BET^EE^K COLOR PARALLEL BARS 
SO thS^PORARY SET TILT MAGNITUDE 
fcU IS REGARDED AS MEDIAN 



:-S186 



-S188 



T" 



"DETECT DENSITY BY MEANS OF L . 
OPTICAL DETECTION UNIT | 



S192 



DETECT BLOCK HAVING HIGHEST DENSITY 
AND SET TILT MAGNITUDE TO THEREBY 

CORRECT TILT 



14/21 




S 



16/21 



FIG. 14 
PRIOR ART 




PATTERN BLOCK NO. 



17/21 



FIG. 16 

C RECIPROCATION DEVIATION CORRECTION^ ) 



TILT-CORRECTED K COLOR PARALLEL BARS 
ARF GROUPED INTO BLOCKS EACH OF WHICH 
INCLUDES CERTAIN PREDETERMINED 
NUMBER OF BARS AND PLURAL BLOCKS 
ARE PRINTED (OUTWARD WAY! 



T 



PARALLEL BARS OF EACH COLOR ARE 
PRINTED WITH 4-DOT DISPLACEMENT 
FOR EVERY BLOCK BETWEEN 
K COLOR PARALLEL BARS ON INWARD WAY 



DETECT DENSITY BY MEANS OF 
OPTICAL DETECTION UNIT 



DETECT BLOCK HAVING HIGHEST DENSITY 
AND SET TEMPORARY RECIPROCATION 
DISPLACEMENT MAGNITUDE . 



HZ 



TILT CORRECTED K COLOR PARALLEL BARS 
ARE GROUPED INTO BLOCKS EACH OF WHICH 
INCLUDES CERTAIN PREDETERMINED 
MAGNITUDE AND PLURAL BLOCKS 
ARE PRINTED (OUTWARD WAY) 



PARALLEL BARS OF RESPECTIVE COLORS ARE 
PRINTED WITH 1 -DOT TILT FOR EVERY BLOCK 
ON INWARD WAY BETWEEN K COLOR PARALLEL 
BARS SO THAT TEMPORARY SET RECIPROCATION 
DISPLACEMENT IS REGARDED AS MEDIAN 



IT 



DETECT DENSITY BY MEANS OF 
OPTICAL DETECTION UNIT 



DETECT BLOCK HAVING HIGHEST DENSITY 
AND SET RECIPROCATION DISPLACEMENT 
MAGNITUDE TO THEREBY CORRECT 
RECIPROCATION DISPLACEMENT 

X 



END 



+ 



19/21 



FIG. 18 

PRIOR ART 




PATTERN TOUCH NO. 



+ 



20/21 




21/21 

FIG. 21 




Y-DlHECfl ON COLOR REGIS1 RATION 
CORRECTION _ 



^S300 



Pt URAL BLOCKS ARE PRINTED 



7 V>I OR PARALLEL BARS ARE PRINTED WITH 
DISPLACEMENT EVERY BLOCK 
RFTWEEN K CO 1 PARALLEL BARS 



"DENSITY IS DETECTED BY WEANS uT 
PENS ^p^A. nPTgCTlON UNIT 



-S304 



DETFGT HIGHEST rlbNbl I 1 BLOCK _AN^~L j 

SET TEMPORARY Y-DIRECTION REGISTRATION j 



S30B 



JlPORARY Y-unncv, i wii 
DISPLACEMENT MAGNITUDE, 



lN X EACH OF WHICH INCLUDES CERTAIN 
PREDETERMINED NUMBER OF BARS AND 
PLURAL BLOCKS ARE PRINTED 



i — ~~ 

rn\ OH PARALLEL BARS ARE PRINTED, WfTH 
1°DOT D^PLAgYmeNT FOR EVERY BLOCK 
B^EN K cSlOR PARAI LEL BARS SO THAT 
TE^QRARV SET Y-D.RECTION ^GJSTRATION 
MAGNITUDE 1S REGARDED AS MEDIAN 



^DENSrTY IS DETECTED BY MEANS OF 
OPTICAL DETECTION UNIT 



DETECT HIGHEST DENSITY BLOCK AND SET IT 
AS Y-DIRECTION REGISTRATION MAGNITUDE 
TQTHEREBY COF«^T COLOR REGISTRATION 



-S31Q 



-S314 



END 



